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@ Disposable diaper having wide tapered fastening tapes. 
@ A disposable diaper having elasticized leg openings and 
improved fastening tapes which have a user's end that is 
wide at the longitudinal sides of the diaper and that is tapered 
to a more narrow width at its distal end. The wide user's end 




Croydon Printing Company Ltd. 



0233704 



DISPOSABLE DIAPER HAVING 
WIDE TAPERED FASTENING TAPES 

HAROLD RICHARD BURKHARD 
and 

KENNETH BARCLAY BUELL 

TECHNICAL FIELD 
This invention relates to disposable diapers having 
elasticlzed leg openings, and more particularly to an improved 
side closure for such disposable diapers. Still more particularly, 
this invention relates to an improved fastening tape having a 
manufacturer's end (I.e., the end affixed to the diaper by the 
manufacturer) and a user's end (i.e., the end that the user 
affixes to the diaper when fitting it on the wearer) where the 
user's end is relatively wide at the longitudinal sides of the 
diaper and is tapered to a more narrow width at its distal end. 
As used herein, the term "fastening tape" is intended to describe 
any tape having an adhesive or mechanical closure system known 
in the art, 

BACKGROUND OF THE INVENTION 
Disposable diapers are well known articles of manufacture 
that are worn by infants and incontinent persons. Disposable 
diapers are worn about the lower torso and are intended to 
absorb and contain urine and feces, thereby preventing the urine 
and feces from soiling, wetting, or otherwise contaminating 
articles (e.g., clothing, bedding, etc.) that come into contact 
with the diaper wearer. 

In general, disposable diapers have the same basic structure 
comprising an absorbent core encased between a liquid permeable, 
user-contacting topsheet and a liquid impermeable backsheet. 
The prior art, of course, teaches numerous variations of and 
elements in addition to the basic topsheet, backsheet, and 
absorbent core arrangement. For example, an improvement in the 
performance of disposable diapers has been achieved by the 
addition of elastic means along portions of the diaper contacting 
the wearer's thigh, thereby providing elasticized leg openings 
when the diaper is worn. 
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When using a disposable diaper having elastlclzed leg 
openings, the diaper user fits the diaper on the wearer and 
fastens it about the wearer's waist thereby effecting a side 
closure. Fitting the diaper about the wearer usually requires the 
front and back waist portions of the diaper to overlap each other. 
As the diaper is worn, the movements of the wearer and the 
forces induced by the elastic means at the leg openings tend to 
cause the overlapping front and back waist portions to shift 
position relative to each other. In other words, the overlapping 
front and back waist portions are subjected to forces that tend to 
cause them to assume a position relative to each other that .s 
different from the position they assume when the diaper is 
initially fitted to the wearer. Unless such shifting is limited, the 
m of the diaper about the legs and waist and its containment 
characteristics are degraded as the diaper is worn. 

A number of concepts have been proposed for fastening a 
disposable diaper about the waist of the wearer. For example, 
U S Patent 3,848,594. issued to K. B. Buell on November 19, 
1974 teaches a tape fastening system for effecting a side closure 
having an Improved manufacturer's Joint, which is hereinafter 

referred to as a Y-bond. 

U S. Patent 3,967.622, Cepurltis, issued July 6, 1976, and 
U.S. Patent 4,010.754. Pieniak. issued March 8, 1977. disclose 
disposable diapers having fastening tapes with wide or flared 
manufacturer's ends to distribute stresses and minimize tearing of 
the backsheet. The user's ends of these fastening tapes appear 
to be of standard width and are not tapered. 

None of the foregoing patents are specifically directed to 
disposable diapers having elasticized leg openings and the special 
problems of maintaining good fit characteristics associated with 
such diapers. U.S. Patent 4.253,461, issued to D. L. Strickland 
et al. on March 3, 1981. is directed to a disposable diaper having 
elasticized leg openings and achieves an improved side closure by 
providing separate fastening means at the waist and at the thigh. 
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The disposable diapers of the prior art iaci< the aspects of 
the present invention wherein the fastening tapes have a user's 
end that is wide at the longitudinal sides of the diaper to 
minlraire relative motion between the front and baci< waist portions 
and gapping about the legs, and that Is tapered toward its distal 
end to Increase wearing comfort and to make the tapes easier to 
handle and apply, i.e., like conventional fastening tapes. 

It is therefore an object of the present Invention to provide 
improved fastening tapes for a disposable diaper having 
elasticized leg openings. 

A further object of the present invention is to provide 
fastening tapes that better maintain the fit of the diaper at the 
waist and at the elasticized leg openings. 

An additional object of the invention is to provide a 
disposable diaper having elasticized leg openings which has 
improved urine and feces containment characteristics. 

Another object of the invention is to provide the above 
improved fit and containment characteristics while maintaining the 
wearing comfort and ease of handling characteristics of 
conventional fastening tapes. 

These and other objects of the invention will be more readily 
apparent when considered in connection with the following 
description and the accompanying drawings. 

SUMMARY OF THE INVENTION 
According to the present Invention, a disposable diaper 
having elasticized leg openings is manufactured such that an 
absorbent means Is encased between a liquid permeable topsheet 
and a liquid impermeable backsheet. A portion of the contractive 
force generated by the elastic means used at the leg openings is 
directed into the waist portions of the diaper. These forces, 
together with movements of the diaper wearer, tend to cause 
shifting of the front and back waist portions. Shifting, as used 
herein, is movement of the front and back waist portions relative 
to each other from the position they assume when the diaper is 
initially applied. When such relative motion occurs, the fit about 
the wearer's legs and waist degenerates making the diaper less 
effective in containing waste products. 
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The disposable diaper of the present Invention is provided 
with fastening tapes having a user's end that Is wide at the 
longitudinal sides of the diaper and that Is tapered toward Its 
distal end. When the diaper is placed around the waist of the 
>vearer, the waist portions of the diaper .re made to overlap and 
-are then affixed to each other by the fastening tapes. The wide 
user-s end of the fastening tapes tensions and secures more of 
the overlapping waist portions extending from the waistband edge 
to the elastlclzed leg openings. This minimizes shifting of the 
overlapping waist portions, and any resulting waistband rollover 
or gapping at the legs and waist, so that a good fit about the 
legs and waist Is maintained. 

Tapering of the user's end of the fastening tapes reduces 
tape stiffness, bullclness and contact pressure, which Increases 
wearing comfort and minimizes any redmarking or other irritation 
of the skin. Tapering of the user's end of the tapes also makes 
them easier to handle and apply, i.e., to conveniently tension, 
position and fasten or refasten the tapes without inadvertently 
"snagging" a sticky edge or folding a tape onto itself. Rnally, 
depending upon the degree of tapering of the user's end and 
where the tapering begins, a relatively wide fastening or adhesion 
zone can still be obtained adjacent the longitudinal sides of the 
diaper, which Is preferred from the standpoint of minimizing any 
shifting of the overlapped waist portions. 

The resulting disposable diaper thereby exhibits improved fit 
and containment characteristics while maintaining the wearing 
comfort and ease of handling characteristics of conventional 

fastening tapes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a partially cutaway perspective view of an 
elastlclzed disposable diaper of the present Invention having wide 

tapered fastening tapes. 

Figure 2 is a perspective view showing the disposable diaper 
of Figure 1 in the configuration it would assume when placed on a 
wearer* 

Figure 3 is an enlarged fragmentary plan view of an 
alternate fastening tape of the present Invention. 
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Figure 4 is an enlarged plan view showing a preferred 
repeating pattern for making fastening tapes of the present 
invention. 

Figure 5 is an enlarged sectional view taken along line 5-5 of 
5 Figure ft. 

Figures 6 and 7 are enlarged plan views showing repeating 
patterns for making alternate fastening tapes of the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 
10 Referring now to the drawings, there is shown a preferred 

embodiment of the present invention as It would be used In a 
disposable diaper intended to be worn by an infant. As used 
herein, the term "disposable diaper" refers to a garment generally 
worn by infants or incontinent persons, which is drawn up 
15 between the legs and fastened about the waist of the wearer and 

further, which is intended to be discarded after a single use 
(i.e., It is not intended to be laundered or otherwise restored 
and reused). 

Figure 1 is a partially cut away perspective view of the 
20 disposable diaper 10 of the present invention prior to its being 
folded and placed on the diaper wearer by the diaper user. As 
can be seen in Figure 1, a preferred diaper 10 basically 
comprises a liquid permeable topsheet 12, an absorbent means 1*1, 
a liquid impermeable backsheet 16 and elastic members 18. While 
25 the topsheet 12, absorbent means 11, liquid impermeable 
backsheet 16, and elastic members 18 may be assembled In a 
variety of well known configurations, a preferred disposable 
diaper configuration is described generally In U.S. Patent 
3,860,003. 

Figures 1 and 2 show a preferred embodiment of the diaper 
10 in which the topsheet 12 and the backsheet 16 are coextensive 
and have length and width dimensions generally larger than those 
of the absorbent means ^^. The topsheet 12 is superposed on the 
backsheet 16 thereby forming a periphery 20 of diaper 10. The 
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periphery 20 defines the outer periphery or, in other words, the 
outer extent of the diaper 10. The periphery 20 comprises first 
end 22, second end 24, first longitudinal side 26, and second 

longitudinal side 28. 

The topsheet 12 may be affixed to the backsheet 16 in any 
"suitable manner as Is well known In t!,e diaper manufacturing art. 
In a preferred embodiment, a multiplicity of longitudinal adhesive 
bands 30 of hot-melt adhesive -re applied along the full length of 
the backsheet 16 generally parallel to the longitudinal centerllne 
70 of the backsheet 16. The longitudinal adhesive bands 30 serve 
to affix the topsheet 12 to the backsheet 16 at those points where 
these three components come together. The extent and location 
of the points where the topsheet 12. backsheet 16, and 
longitudinal adhesive bands 30 come together will depend on the 
spacing between the longitudinal adhesive bands 30 and on the 
distance the topsheet 12 and the backsheet 16 extend beyond the 
absorbent means 1ft. The number of longitudinal adhesive bands 
30 and the spacing therebetween should be sufficient to securely 
bond the topsheet 12 to the backsheet 16 In the area between the 
periphery 20 and the edge of the absorbent means 1«. 

A hot-melt adhesive suitable for use as longitudinal adhesive 
bands 30 is manufactured by Eastman Chemical Products Company, 
of Kingsport. Tennessee and marketed under the tradename 
Eastobond A-3. It will be noted that the above described manner 
of affixing the topsheet 12 to the backsheet 16 causes the 
topsheet 12 to be affixed to the backsheet 16 intermittently along 
the first and second ends. 22 and 2'». The absorbent means U is 
thereby encased between the topsheet 12 and the backsheet 16. 
Of course, many alternative methods of affixing the topsheet 12 to 
the backsheet 16 may be used with satisfactory results. For 
example, the topsheet 12 may be affixed to the backsheet 16 
indirectly rather than directly as shown In Figure 1. Thus, an 
intermediate member may be used to affix the topsheet 12 to the 
backsheet 16. 
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The diaper 10 has first and second waist portions ^2 and 
extending, respectively, from the first end 22 and the second end 
2!\ of the diaper periphery 20 toward the lateral centerllne 31 of 
the diaper 10, a distance from about 1/5 to about 1/3 the length 
of the diaper. The waist portions il2 and HH comprise those 
portions of the diaper 10 which, when worn, encircle the waist of 
the wearer. The crotch portion H6 Is that portion of the diaper 
10 between first and second waist portions ^2 and MH, and 
comprises that portion of the diaper 10 which, when worn, is 
positioned between the legs of the wearer and covers the lower 
torso of the wearer. 

The absorbent means 14 may be any means which is 
generally compressible, conformable, non-irritating to the wearer's 
skin, and which is capable of absorbing and retaining liquids. A 
preferred absorbent means m has first and second opposed faces 
32 and 3H, respectively, and comprises an absorbent layer 36 and 
first and second tissue layers 38 and 1|0, respectively. The first 
and second tissue layers 38 and 40 overlay the major surfaces of 
the absorbent layer 36 to form the first and second opposed faces 
32 and 34 of the absorbent means 14. 

The absorbent layer 36 Is Intended to absorb and contain 
liquid and may be manufactured In a wide variety of sizes and 
shapes (e.g., rectangular, hourglass, etc.) and from a wide 
variety of liquid absorbent materials commonly used In disposable 
diapers, such as comminuted wood pulp which is generally 
referred to as airfelt. Other liquid absorbing materials may also 
be used in the manufacture of the absorbent layer 35 such as a 
multiplicity of plies of creped cellulose wadding, polymeric gelling 
agents, absorbent foams or sponges, or any equivalent material or 
combination of materials. The total absorbent capacity of the 
absorbent layer 36 should, however, be compatible with the 
design liquid loading in the intended use of the disposable diaper 
10. Further, the size and absorbent capacity of the absorbent 
layer 36 may be varied to accommodate wearers ranging from 
infants through adults. 
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Th. pr.f.rr«J embodiment of diaper 10 Illustrated In 
Figures 1 and 2 has an hourglass shaped absorbent layer 36, and 
i, intended to be worn by Infants ranging In weight from 
„ « „ pounds ( 5 kg to n kg) The 

absorbent layer 36 Is. therefbre. a batt of 
^6 inches cm, long when measured along 
cnterllne. ,pp~xlmately .2 Inche. (32 cm, across 
^nd ends 22 and 24. and approximately . nches cm, 
.cross the narrowest part of the crotch portion ,6 The 
absorptive capacity of the airf.lt used for the absorbent layer 36 
U sufficient to absorb and retain from > to ,6 gra"» 

If water per gram of absorbent material. Accordingly, t^ a.rfe. 
used in the preferred embodiment shown in Figures 1 and 2 

• u 30 to B6 grams and has a generally , 

weighs from ju to s , 

uniform caliper. It should be understood, however that the ^ 
size shape, configuration, and total absorbent capacty of the , 
absorbent layer 36 may be varied to accommodate wearers ranging 
from infants through adults. Therefore, the dimensions shape, | , 
and configuration of the absorbent layer 36 may be varied (e.g. , 
the absorbent layer 36 may have a varying caliper, or a ^ 
hydrophllic gradient, or may contain polymeric gelling agents). 

The first and second tissue layers, 38 and 40. are intended | 
to improve the tensile strength of the absorbent core 14 and to , , 
reduce the tendency of the absorbent layer 36 to split, lump or ^ 
ball when wetted. The first and second tissue layers, 38 and 40, 
also help to improve lateral wicking of liquids, thereby prov.dmg j 
a more even distribution of liquid in the absorbent layer 36. 
While a number of materials and manufacturing techniques may be 
used to manufacture the first and second tissue layers, 38 anc 
^0 satisfactory results have been obtained with sheets of wet 
strength tissue paper having a basis weight of approximately 12 
pounds per 3000 square feet (15 grams per square meter) and 
having an air permeability of approximately 100 cubic feet per 
minute per square foot (30 cubic meters per minute P-'J'^^^J^ i 
meter) over a 0.5 Inches (13 mm) water pressure drop. While the , 
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first and second tissue layers, 38 and 40, are preferably 
coterminous with the absorbent layer 36, they may have different 
dimensions, a different configuration, or they may be omitted 
entirely. 

5 The absorbent means 14 is superposed on the backsheet 16 

and is preferably affixed thereto by any means known In the 
diaper art. For example, the absorbent core 14 can be secured 
to the backsheet 16 by a uniform continuous layer of adhesive, a 
patterned layer of adhesive, or an array of lines or spots of 

10 adhesive. In the preferred embodiment illustrated in Figures 1 
and 2, the longitudinal adhesive bands 30 are used to affix the 
absorbent core 14 to the backsheet 16. 

The backsheet 16 is impermeable to liquids and prevents 
liquids absorbed by the absorbent means 14 from wetting the 

15 undergarments, clothing, bedding, and other objects which 
contact the wearer of the disposable diaper 10. Preferably the 
backsheet 16 Is a polyethylene film of from 0.0005 to 

0.002 inches ( 0.012 to 0.051 mm) thick, although 

other flexible, liquid impermeable materials may also be used. As 

20 used herein, the term "flexible" refers to materials which are 
compliant and which readily conform to the shape and contours of 
the human body. A suitable polyethylene film is manufactured by 
Monsanto Chemical Company and marketed in the trade as 
Film No. 8020. The backsheet 16 is preferably embossed and/or 

25 matte finished to provide a more clothlike appearance. Further, 
the backsheet 16 may have passages which permit vapors to 
escape from the absorbent means 14 while still preventing liquid 
from passing through the backsheet 16. 

In a preferred embodiment, the backsheet 16 has a modified 

30 hourglass shape extending beyond the absorbent layer 36 a 
minimum distance of at least 0.5 inches ( 1.3 cm) 

around the entire diaper periphery 20. The marginal portion 48 
is that portion of the diaper 10 between the diaper periphery 20 
and the edge of the absorbent layer 36 and comprises longitudinal 

35 marginal portions 50 adjacent first and second longitudinal sides 

26 and 28, respectively, in the crotch portion 46. 
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The topsheet 12 is compliant, soft feeling, and non-1 rrltatlng 
to the wearer's skin and prevents the wearer of diaper 10 from 
contacting the absorbent core lA. Further, the topsheet 12 is 
liquid permeable permitting liquids to readily penetrate through 
•Its thickness. A suitable topsheet 12 may be manufactured from a 
wide range of materials, such as natural fibers (e.g.. wood or 
cotton fibers), synthetic fibers (e.g.. polyester, polypropylene), 
or a combination thereof. Alternatively, the topsheet 12 may be a 
foam, such as the reticulated fo.ms which are well known in the 
art or any of the formed films which are also well known In the 
art. 

A number of manufacturing techniques can be used to 
manufacture the topsheet 12. For example, the topsheet 12 may 
be woven, nonwoven, spunbonded. carded, or the like. A 
preferred topsheet 12 is carded, and thermally bonded by means 
well known to those skilled In the nonwoven fabrics art. 
Preferably the topsheet 12 has a weight of from 18 to 

25 grams per square yard, a minimum dry tensile strength of at 
least 100 grans per centimeter In the machine direction and 

a wet tensile strength of at least 55 grams per centimeter 

in the cross machine direction. 

The elastic members 18 are affixed to the diaper 10 along 
both longitudinal marginal portions 50 so that they tend to draw 
and hold the diaper 10 against the legs of the wearer. Thus, 
when worn the diaper 10 will have elastlcized leg openings. While 
this result may be accomplished by any of several means as are 
well known in the diaper art, a particularly preferred diaper 
construction Incorporating elastic strips Is described in detail in 
the hereinbefore referenced U.S. Patent 3,860.003. In addition, 
a method and apparatus suitable for manufacturing a disposable 
diaper having elastic leg bands are described in U.S. Patent 
4,081,301. 
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Relating the teachings of U.S. Patent 3,860,003 to the 
preferred embodiment shown in Figures 1 and 2, it can be seen 
that elastic members 18 are operatively associated with both 
longitudinal marginal portions 50 In the crotch portion in an 

5 elastically contractible condition so that in a normally 

unrestrained configuration the elastic members 18 effectively 
contract or gather the longitudinal marginal portions 50, (As 
used herein, the term "operatively associated with" refers to two 
or more components which act together.) 

10 The elastic members 18 can be operatively associated with 

the longitudinal marginal portions 50 In an elastically contractible 
condition In at least two ways. For example, the elastic members 
18 can be stretched and while In the stretched condition affixed 
to the uncontracted and unstretched longitudinal marginal portions 

15 50. Alternatively, the longitudinal marginal portions 50 can be 
contracted (e.g., by pleating) and then the unstretched elastic 
members 18 affixed to the contracted longitudinal marginal 
portions 50. 

The elastic members 18 can be affixed to the longitudinal 
20 marginal portions 50 in any of several ways which are well ]<nown 
in the art. For example, the elastic members 18 can be 
ultrasonically bonded or heat sealed into the longitudinal marginal 
portions 50 using a variety of bonding patterns or the elastic 
members 18 can simply be glued to the longitudinal marginal 
25 portions 50. 

In the preferred embodiment illustrated in Figures 1 and 2, 
the elastic members 18 are affixed using an adhesive to a portion 
of the backsheet 16 in the longitudinal marginal portions 50. A 
suitable adhesive will be flexible and of sufficient adhesiveness to 
30 hold the elastic members 18 to the backsheet 16 while the elastic 
members 18 are stretched. An adhesive which has been used 
with satisfactory results Is manufactured by Findley Adhesives 
Incorporated of Elm Grove, Wisconsin and marketed as Findley 
Adhesives 581-334-01. 
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The fastening tapes S'. have a manufacturer's end 56 and a 
user's end 58. The manufacturer's end 56 Is that end of 
fastening tapes 54 which the manufacturer of the diaper 10 affixes 
to the diaper 10 while the user's end 58 is that end of fastening 
tapes 54 which the user affixes to the diaper 10 when fitting 
^It to the wearer. The manufacturer's end 56 can be affixed to 
the first waist portion M by any suitable methods known In the 
art such as by using ultrasonic bonding, heat sealing; or 
pressure-sensitive adheslves. which are preferred. After fitting 
the diaper 10 about the waist of the wearer, the user's end 58 Is 
affixed to the second waist portion W thereby causing the diaper 
,0 to encircle the waist of the wearer and effecting a side 

closure. ,^ ^ 

The user's end 58 of fastening tapes 54 should have a 
longitudinal width of from 1.5 inches to ^ Inches 

( 3 8 cm to 10.2 cm), preferably from 2 inches 

to '3 inches ( 5.1 cm to 7.6 cm), at the f.rst 

and second longitudinal sides 26 and 28 of the diaper 10. In 
addition, the user's end 58 of fastening tapes 54 should be 
tapered such that its longitudinal width at the distal end 60 Is 
less than 60%. preferably less than 50%. most 

preferably less than 40%. of Its longitudinal width at the 

first and second longitudinal sides 26 and 28 of diaper 10. While 
the tapering of the user's end 58 can begin adjacent its distal 
end 60. It preferably begins adjacent the first and second 
longitudinal sides 26 and 28 of diaper 10 to provide larger 
reductions in tape stiffness, bulklness and contact pressure. 
The user's end 58 preferably has a longitudinal width of from 
0.5 inches to 1.5 inches ( 1.3 cm to 3.8 

cm) at a distance of 0.375 Inches ( 0.95 cm) from its distal 
end 60 to provide a convenient gripping zone for tensioning and 
fastening or refastening the tape 54. Finally, the tapering of the 
user's end 58 Is preferably of a gradual nature, and preferably is 
of an equal degree on both sides of user's end 58 to provide 
lateral symmetry. 
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The user's end 58 of fastening tapes 5«l preferably has a 
length In the lateral direction of from 0.5 Inches ( 1.3 

cm) to 2.5 Inches { . 6.4 cm), more preferably from 

1 Inch ( 2.5 cm) to 2 inches ( 3.1 cm). 

In addition, the manufacturer's end 56 of fastening tapes 51 
"preferably has a longitudinal width about the same as the 
longitudinal width of the user's end at the longitudinal sides 26 
and 28 of diaper 10. The manufacturer's end 56 preferably has a 
length in the lateral direction of from 0.5 inches ( 1.3 

cm) to 2 inches { 3.1 cm), more preferably from 

0.75 inches ( 1.9 cm) to 1.5 inches ( 3.8 cm). 

Examples of such wide tapered tapes are shown in Figures 1 , 
2, 4, 6 and 7 in which the manufacturer's end 56 Is rectangular 
In shape and the user's end 58 is sinusoidal-lilce In shape, and in 
Figure 3 in which the manufacturer's end 56 is rectangular in 
shape and the user's end 58 is trapezoidal in shape. It will be 
appreciated that other shapes (e.g., triangular or irregular 
shapes) can be selected for both the manufacturer's end and the 

user's end herein. 

The fastening tapes 54 can comprise any of the well known 
means for achieving a side closure, such as pressure-sensitive 
adhesives or mechanical fasteners, (e.g., hooks, loops, buttons, 
or snaps). Preferred pressure-sensitive adhesive tapes 55 are 
illustrated In Figures 1, 2 and 4-6. Preferred mechanical 
fastening tapes 57 containing hooks are illustrated in Figures 3 
and 7. (The corresponding loops that engage the hooks are not 
shown.) 

The fastening tapes 54 can also comprise any of the well 
known configurations and constructions. For example, fastening 
tapes 54 can be single use tapes or multiple use tapes (i.e.. 
refastenable). Preferred refastenable adhesive tapes containing a 
Y-bond are described in detail in U.S. Patent 3,848,594. 
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Fastening tapes 5^ preferably have a relatively soft and 
flexible backing to increase wearing comfort and minimize any 
redmarking or other irritation of the skin in the hip region. 
Such tape backings preferably have a Taber stiffness In the 

5 longitudinal direction of less than 3, more preferably from 

0,1 to 2.5, most preferably from 0.5 to 

2. As used herein, Taber stiffness is determined according to 
TAPPI standard T489 OS-76. The tape backings also preferably 
have a Taber stiffness within the above ranges in the lateral 

10 direction, and preferably have low tensile stretch in the lateral 
direction. 

A particularly preferred tape backing is available from 
Minnesota Mining and Manufacturing Company, St. Paul, 
Minnesota, under the code number XPF U.43.0. This backing 

15 has a Taber stiffness of 0.9. When coated with a 

pressure-sensitive adhesive, it is available from Minnesota Mining 
and Manufacturing Company under the code number XPF 1.42.34. 

Figure 3 is an enlarged fragmentary plan view of the 
wearer's side of the first waist portion 42 of an alternate diaper 

20 10 of the present invention. In Figure 3, fastening tape 54 is a 
mechanical fastening tape 57 and comprises manufacturer's end 56, 
user's end 58, distal end 60, end tab 62, and hook region 64. 
Also shown is second longitudinal side 28 and topsheet 12 of 
diaper 10. Not shown Is the loop region that engages hook 

25 region 64 (and the corresponding hook region 64 on the other 
mechanical fastening tape 57 of diaper 10) to maintain the first 
and second waist portions 42 and 44 In an overlapping 
configuration. While the loop region can assume varying sizes 
and shapes, it preferably comprises one or more patches placed 

30 across the outside of the second waist portion 44 to allow for 
maximum fit adjustment at the waist. 

To minimize any possible contact between the hooks of the 
hook region 64 and the skin of the wearer, hook region 64 can be 
located, as in Figure 3, near the distal end 60 of the user's end 

35 58 of mechanical fastening tape 57. However, it will be appre- 
ciated that shifting of the overlapping first and second waist 
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portions 42 and can best be prevented by locating the hook 
region 64 on the user's end 58 In the area Immediately adjacent 
the second longitudinal side 28. In any event, the loop region 
should be positioned such that the distance from the first and 
second longitudinal sides 26 and 28 In the second waist portion 44 
\o the loop region Is at least as large as the lateral width of hook 
region 64 (W„^) to avoid contact between hook region 64 and the 
skin of the wearer. Hook region 64 can be as wide as user's end 
58, but It preferably has a width of less than 0.75 Inches 

( ' 1.9 cm). Also, since the absorbent layer 36 of diaper 10 
generally ends one Inch ( 2.5 cm) from the longitudi- 

nal sides 26 and 28 in the second waist portion 44, the region 
therebetween (i.e. marginal portion 48) is a highly flexible area 
comprising topsheet 12 and backsheet 16 which can fold under 
during wearing of diaper 10. Thus, to prevent contact between 
hook region 64 and the skin if this flexible area Is folded under, 
it is preferred that the loop region be Inboard from the longi- 
tudinal side edges of absorbent layer 36 by a distance at least 
equal to the lateral width of hook region 64 (W„j^). Finally, the 
longitudinal width of the loop region Is preferably no more than 
one inch ( 1.3 cm) larger than the longitudinal length 
of hook region 64 (L^^) so that fastening automatically results in 
proper fitting of diaper 10. 

Hook region 64 Is preferably a patch of the material sold by 
Minnesota f^ining and Manufacturing Company under the trade 
name Scotchmate SJ3492. The loop region is preferably a patch 
of the material Scotchmate SJ3491. The hook region 64 and loop 
region patches are preferably attached to the user's end 58 of 
mechanical fastening tape 57 and to the outside of the second 
waist portion 44. respectively, using a pressure-sensitive 
adhesive. 

Figure 4 is an enlarged plan view showing a preferred 
repeating pattern for making fastening tapes 54 having a sinu- 
soidal shaped user's end 58. This pattern results in little or no 
waste of tape material and simultaneously produces and orients 
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both fastening tapes 5^ for each diaper 10. Shown are particu- 
larly preferred refastenable adhesive tapes 55 comprising 
manufacturer's end 56, user's end 58, distal end 60, end tab 62, 
and Y-bond 66, which is described In the above Incorporated 
U.S. Patent 3,848,594. 

Figure 5 is an enlarged sectional view taken along lines 5-5 
of Figure 4. It shows tape backing 72 and release tape 74 folded 
over at Its ends and secured to tape backing 72 by a double 
layer of pressure-sensitive adhesive 76 to form Y-bond 66 and 
end tab 62. 

In a preferred adhesive tape 55 such as shown in Figure 4, 
the manufacturer's end 56 has a longitudinal width of 2.25 
Inches ( 5.7 cm) and a lateral length of 0.75 Inches 

( 1.9 cm) and the user's end 58 has a longitudinal width of 

2.25 inches ( 5.7 cm) at the longitudinal sides of the 

diaper, a longitudinal width of 0.75 inches ( 1.9 cm) 

at a distance 0.375 inches ( 0.95 cm) from its distal end 60, 

and a lateral length of 1.8 inches { 4.6 cm). 

Figures 6 and 7 are enlarged plan views showing repeating 
patterns for making fastening tapes 54 having a sinusoidal-shaped 
user»s end 58, but with a flatter profile than those shown In 
Figure 4. In Figure 6, adhesive tape 55 comprises manufacturer's 
end 56, user's end 58, distal end 60, and Y-bond 66. In Figure 
7. mechanical fastening tape 57 comprises manufacturer's end 56, 
user's end 58, distal end 60, and hook region 64, which is a 
separate patch covering substantially all of the underside of 
user's end 58. 
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1. A disposable diaper comprising: 
a liquid permeable topsheet; 

a liquid impermeable backsheet, said backsheet 
being a£fized to said topsheet; 

"an absorbent means for absorbing liquids, said 
absorbent means being encased between said topsheet and 
said backsheet; 

longitudinal marginal portions adjacent both 
longitudinal sides of the disposable diaper; 

elastic members operatively associated with both of 
said longitudinal marginal portions; 

a first waist portion and a second waist portion; 

and 

fastening tapes for maintaining said first waist 
portion and said second waist portion in an overlapping 
configuration; each of said fastening tapes having a 
manufacturer's end and a user's end, chgrgct^rised in 
that said user's end has a longitudinal width of from 
3.8 cm to 10 • 2 cm at the longitudinal sides of the 
disposable diaper, and in that said user's end has a 
longitudinal width at its distal end of less than 60% 
of its longitudinal width at the longitudinal sides of 
the disposable diaper • 

2. A disposable diaper according to claim 1 wherein 
the user's end of said fastening tapes has a 
longitudinal width of from 5.1 cm to 7.6 cm at the 
sides of the disposable diaper. 

3. A disposable diaper according to either one of 
claims 1 and 2 wherein the user's end of said fastening 
tapes has a longitudinal width at its distal end of 
less than 40% of its longitudinal width at the 
longitudinal sides of the disposable diaper* 
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4. A disposable diaper according to any one of claims 
1-3 wherein the user's end of said fastening tapes has 
a longitudinal width of from 1.3 cm to 3.8 cm at a 
distance of 0.95 cm from its distal end. 

5. A disposable diaper according to any one of claims 
1-4 wherein said fastening tapes have a Taber stiffness 
of less than 2, preferably of from 0.5 to 2. 

6« A disposable diaper according to any one of claims 
1-5 wherein said fastening tapes are adhesive tapes. 

7. A disposable diaper according to any one of claims 
1-5 wherein said fastening tapes are mechanical 
fastening tapes. 

8. A disposable diaper according to either one of 
claims 5 and 7 wherein said fastening tapes are 
refastenable and further comprise a release tape, 
y-bond and end tab. 

9. A disposable diaper according to claim 6 or claim 8 
when dependent thereon wherein the user's end of said 
fastening tapes has a sinusoidal-like shape. 

10. A disposable diaper according to claim 7 or claim 8 
when dependent thereon wherein the user's end of said 
fastening tapes comprises a hook region. 



F 
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11. A disposable diaper according to claim 10 wherein 
the disposable diaper further comprises a loop region 
on the outside of the second waist portion, said loop 
region being inboard from the longitudinal side edges 
of the absorbent means by a distance at least equal to 
the lateral width of the hook region on the user's end 
of said fastening tapes, and said loop region having a 
longitudinal width of no more than 1.3 cm larger than 
the longitudinal length of said hook region. 

12. A disposable diaper according to claim 11 wherein 
the user's end of said fastening tapes has a 
trapezoidal-like shape. 




0233704 



66 76 74 62 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



FADED TEXT OR DRAWING 



